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(54) Windproof and water resistant composite fabric with barrier layer 



(57) A stretchable. drapable, windproof. water 
resistant and water vapor permeable composite fabric 
including an inner layer of fabric, a polyurethane barrier 
and an outer layer of fabric. The ban-ler is constructed to 
allow water vapor molecules to travel therethrough, but 



restricts the passage of wind and liquid water. The water 
vapor is transported to and travels through the barrier to 
the outer ^rlc layer where it is removed to the environ- 
ment. 
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Description 

[0001] This is a divisional application filed Irom EP 
0541206. 

RACKGRQUND OF THE INVENTION 

[0002] This invention relates generally to a clothing 
material and, in particular to a drapable, stretchable, 
windproof and water resistant, water vapor permeable, 
composite fabric that can be used as outerwear. 
[0003] Treatments to render fabrics wind and water 
resistant have been known for many years. However, it 
has been difficult to create fabrics which are suitable for 
apparel use and which are windproof. water resistant 
and water vapor permeable. It has also been difficult to 
create fabrics that are both water vapor permeable and 
wind resistant. In particular, it has been difficult to create 
a soft, stretchable. drapable. breathable, wind and water 
resistant fabric. 

[0004] Conventional double-faced raised knit fabrics 
are porous and thus are not effective in sheltering the 
wearer from the wind. In the past, a rubber layer has 
been adhered to a fabric substrate to impart wind and 
waterproof qualities and the exposed surface of the rub- 
ber layer was ftocked. Foamed adhesives have been 
used to adhere layers of flock in upholstery fabrics. 
These fabrics, however, have generally been formed 
using an open weave fabric, such as Osnaburg, as a 
fabric substrate and do not have the degree of stretcha- 
bifity and drapability required for apparel fabrics. 
[0005] U.S. Patent Nos. 4,308.303 to Mastroianni and 
4,353.945 to Sampson teach flocked, foam coated, 
fibrous reinforced, water vapor permeable bacterial bar- 
riers for forming surgical drapes and gowns and similar 
articles. The barriers include a microporous polyolefin 
film coated with a foam latex polymer upon which a layer 
of fibers is flocked. The barriers, however, are not suita- 
ble for apparel use since the flock is adhered to a poly- 
olefin film, not a fabric. Such materials are also not fully 
suitable for most outerwear applications. 
[0006] Previously, a drapable, windproof. water resist- 
ant and water vapor permeable composite fabric has 
been formed by dispersing a thin layer of foamed adhe- 
sive between a fabric substrate and a layer of flocked 
f ibers. The pores of the foamed adhesive are formed to 
be large enough to allow water vapor molecules to pass 
through, but are too small to allow air or liquid water 
molecules to pass through, except under pressure. This 
construction can render the fabric wind and water resist- 
ant, but it is neither sufficiently stretchable or drapable 
for apparel use. In addition, as the wind and water 
resistance is innproved. the water vapor permeability 
decreases. Thus, it has proved not possible to achieve 
the desired level of water vapor permeability using this 
fabric construction technique. Further, for some applica- 
tions, a flocked outer surface is not satisfactory 
[0007] Accordingly, it is desirable to provide an 



improved windproof, water resistant and water vapor 
permeable fabric which eliminates the problems associ- 
ated with prior art fabrics and to provide a novel, soft, 
stretchable, drapable water vapor permeable, windproof 
5 and water resistant composite fabric. 

g| IMMARV r>FTHE INVENTION 

[0008] Generally speaking, in accordance with the 
10 invention, a drapable, stretchable, windproof, water 
resistant, water vapor permeable connposite fabric is 
provided. The composite fabric includes an inner fabric 
layer, a barrier layer such as a hydrophilic polyurethane 
barrier thereon and an outer fabric layer suitable for 
15 exterior use. The barrier is constructed to prevent air 
and water droplets from passing through the fabric lay- 
ers while allowing water vapor to travel therethrough. 
This renders the fabric windproof, yet breathable and 
water resistant. 
20 [0009] The inner fabric layer may be rendered 
hydrophilic to provide moisture transport by wicking 
moisture away from the txxJy The Inner fabric has a knit 
construction and may have a raised surface facing the 
body and a plain surface facing the ban-ier. The plain 
25 surface is attached to the barrier. 

[0010] The barrier layer may be non-porous and 
hydrophilic or micro-porous and hydrophobic or any 
combination thereof. If the barrier is non-porous and 
hydrophilic, moisture vapor next to the body is trans- 
30 ported to and travels through the barrier by an at)Sorp- 
tion-diffusion-desorption process to the outer fabric 
layer where it is removed to the environment. If the bar- 
rier layer Is micro-porous and hydrophobic, moisture 
vapor next to the body is transported to and travels 
35 through the barrier's micro-pores to the outer fabric 
layer where it is removed to the environment. 
[0011] The outer fabric should be suitable for apparel 
use. It, like the inner layer, has a knit construction and 
may be rendered hydrophilic. 
40 [001 2] The composite fabric according to the invention 
can be manufactured by forming the barrier on a carrier 
and then transfening the barrier from the carrier to 
either or both of the fabric layers and adhering the two 
fabric layers together. 
45 [0013] Accordingly, it is an object of the invention to 
provide a windproof fabric which is water resistant. 
[0014] A further object of the invention is to provide a 
composite fabric which is insulative against wind chill. 
[001 5] A still further object of the invention is to pro- 
se vide a fabric which is water resistant. 

[0016] Another object of the invention is to provide a 
water resistant composite fabric having stretchability 
and drapability suitable for apparel. 
[001 7] Yet another object of the invention is to provide 
55 a fabric which is liquid water resistant and water vapor 
permeable. 

[0018] Still another object of the invention Is to provide 
an improved composite fabric which is windproof. 
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[0019] Still another object of the invention is to provide 
improved outerwear material. 

[0020] Still other objects and advantages of the inven- 
tion will in part be obvious and will in part be apparent 
from the specification. 

[0021] The invention accordingly comprises the sev- 
eral steps and the relation of one or more of such steps 
with respect to each of the others, and the article pos- 
sessing the features, properties, and the relation of ele- 
ments, which are exemplified in the following detailed 
disclosure, and the scope of the invention will be indi- 
cated in the claims. 

BRIEF DESCRIPTION OP T HE DRAWINGS 

[0022] For a fuller understanding of the invention, ref- 
erence is had to the following description taken in con- 
nection. with. the accompanying drawings, in which: 

FIG. 1 is a perspective view of a garment made 
from a composite fabric constructed in accordance 
with the invention; 

FIG. 2 is an enlarged partial cross-sectional view 
taken along line 2-2 of the garment FIG. 1 ; 
FIG. 3 is a cross-sectional view of a composite fab- 
ric constructed in accordance with another embod- 
iment of the invention; and 
FIG. 4 is a cross-sectional view of a composite fab- 
ric constructed in accordance with another embod- 
iment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] Composite fabric material constructed in 
accordance with the invention is formed with a first layer 
of outer fabric material, a windproof and water resistant 
banter thereon and a second layer of inner fabric male- 
rial applied to the barrier. The barrier is preferably 
formed of water resistant material such as polyurethane 
and should be made to be breathable and to act as an 
air barrier. The breathability can be inparted by forming 
the layer to have sufficient thinness to permit water 
vapor. to pass through the layer, as by an absorption-dif- 
fusion-desorption process or by providing the material 
with micro-pores for the passage of said water vapor. 
[0024] The inner fabric layer may be formed of 1 00% 
polyester having a plain surface and a raised surface, 
such as a brushed polyester fabric or polyester fleece 
material. The 100% polyester inner fabric layer may be 
rendered hydrophilic to promote moisture transport, so 
thai the inner fabric will transport moisture from the 
k>ody to the plain surface. 

[0025] The banier is disposed on the inner fabric. 
When the inner fabric is constructed with a plain surface 
having raised portions extending therefrom, the barrier 
is preferably di^x>sed on the plain surface. A particu- 
larly well suited banier is formed from a hydrophilic 



polyurethane and may be derived from a solvent based 
system. The hydrophilic polyurethane is formed so that 
moisture will pass therethrough by an absorption-diffu- 
sion-desorption process. Such a polyurethane barrier Is 
5 non-porous and formed so that body moisture will be 
transported therethrough, while being sufficiently resist- 
ant to the passage of water droplets. The thickness of 
the barrier or polyurethane layer can be selected to bal- 
ance breathability and degree of water resistance. In 
10 addition, the barrier could be partially hydrophobic, in 
that there are fewer pores/mm^ than in a true hydropho- 
bic barrier. Therefore, the moisture will pass through the 
hydrophilic portion of the barrier by an absorption-diffu- 
sion-desorption process and through the micro-pores of 
75 the hydrophobic portion. 

[0026] The barrier layer may be an aromatic or an 
aliphatic polyurethane and can contain: a polyfunctional 
isocyanate to promote cross-linking, melamine to pro- 
mote adhesion, aliphatic polyamine to catalyze curing 
20 and a fluorocartx)n resin for water repellency. A micro- 
porous film, permeable to water vapor but impervious to 
liquid water can also be used. Such a film would be 
hydrophobic. The barrier layer should be formed to be 
soft and to have the ability to stretch and recover. It 
25 should also preferably be formed to have the ability to 
adhere to fabric layers without the application of an 
intervening adhesive. A preferred polyurethane material 
is available from UCB Chemical Corp., located in 
Drogenbos, Belgium. 
30 [0027] The outer fabric is disposed on the remaining 
side of the barrier. The outer fabric will be hydrophobic 
or rendered hydrophilic. The outer fabric can be formed 
of 100% polyester, such as polyester fleece having terry 
loop construction, and can have a plain surface with a 
35 raised fabric surtece extending therefrom. The outer 
fabric can also be a stretch material. The outer fabric 
can also be made from acrylic, cotton, nylon, wool, 
rayon or a combination thereof. 

[0028] In another embodiment of the invention, a sub- 
40 barrier layer is disposed on the desired surface of both 
the inner fabric and the outer fabric. The two sub-barrier 
layers are disposed on and adhered to each other, to 
form the desired barrier layer. In such a case, the sub- 
barrier layers are preferably joined by heat and/or pres- 
45 sure. The barrier layer or sub-barrier layers can also be 
adhered with adhesive. 

[0029] Reference is made to FIGS. 1 and 2 wherein a 
garment, indicated generally at 10 is depicted. Garment 
10 (i.e. a jacket) is made from a composite fabric in 

so accordance with an embodiment of the invention, indi- 
cated generally at 12. Composite fabric 12 includes an 
inner fabric layer 16. a first sub-barrier layer 18 thereon, 
a second sub-barrier layer 20 thereon and an outer fab- 
ric layer 22 on second barrier layer 20. Inner fabric layer 

55 16 includes a raised suriace 26 and a plain surface 28. 
Sut>-bamers 18 and 20 are made of polyurethane and 
are windproof and water resistant. Outer fabric layer 22 
includes a plain surface 29 and a raised surface 21. 
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[0030] In one method of constructing the fabric, sub- 
barrier layers 18 and 20 are laid on a carrier such as 
paper (not shown). Sub-barrier layer 18 is transferred 
from its carier to inner fabric layer 16 and second sub- 
barrier layer 20 is transferred from its carrier to outer 5 
fabric layer 22. This method, referred to as transfer coat- 
ing is advantageous because H allowtfs for the precise 
control of barrier weight and thickness and allows the 
use of thinner and lighter barrier layers. Sub-barrier lay- 
ers 18 and 20 are then adhered to each other to form 10 
conposite fabric 12. 

[00311 Inner fabric layer 16 can also be made from 
acrylic, cotton, nylon, polyester, wool, rayon or a combi- 
nation thereof. It can be treated to provide moisture 
transport to wick the moisture from the wearer and 15 
raised surface 26 facing the wearer to plain surface 28. 
Then, by a process of absorption-diffusion-desorption, 
moisture is transferred through sub-barrier layers 18 
and 20 to outer fabric layer 22. 

[00321 In one entoodiment. outer fabric layer 22 is a 20 
circular weft knit polyester ten^y loop fabric. The loop 
and stitch yarn may be filament or spun. If the loop yarn 
is filament, it Is from about 70 to about 1 50 denier, pref- 
erably about 100 denier. If the stitch yarn is filament, it is 
between from about 70 to about 200 denier, preferably 25 
about 100 denier. The fabric layer is from about 0.030 to 
about 0.30 inches thick, preferably about 0.070 inches 
thick. However, this fabric layer is described by way of 
exanple and not by way of limitation. Outer fabric layer 
22 can be a stretch material, nylon shell material and 30 
many other types of fabrics. Outer fabric layer 22 may 
be dyed conventionally with, for example, disperse 
dyes, and it can be treated to be water repellent. 
[0033] Referring to FIG. 3. in another embodiment of 
the invention, adhesive is applied to the unraised (plain) 35 
skie of fabric layers 22 and 16 by gravure printing or by 
another suitable application process to further secure 
barrier layer 18 to inner fabric layer 16 and outer fabric 
layer 22. The adhesive must be discontinuous so as not 
to interfere with the moisture vapor transport properties 40 
of the fabric. Adhesive 1 5 can be a foamed or unfoamed 
adhesive, and may be water resistant. Generally, the 
adhesive is preferably a solvent based polyurethane. 
such as Ucecoat TD9607, manufactured by UCB 
Chemical Corp. 

[0034] A composite fabric 40 constructed in accord- 
ance with another embodiment of the inverttion is shown 
in FIG. 4. Fabric 40 is formed with a first fabric layer 41 
disposed on barrier layer 42 which is disposed on a sec- 
ond fabric layer 43. Barrier layer 42 should be formed to so 
permH moisture to pass through by an absorption-diffu- 
sion-desorption process or by passage through micro- 
pores. The materials for forming fabric 40 can be the 
same as those described above, except that fabric 40 
includes a single baaier layer. 55 
[0035] When composite fabric 12 is used for outer- 
wear, it can provide a breathable fabric which enables 
water vapor from the wearer to pass through the fabric 



which therefore will not trap body moisture. However, it 
will substantially prevent rain water droplets from reach- 
ing the wearer. The result is great comfort. The compos- 
ite fabric of the invention can provide water resistance 
so that the garment can be used in rainy weather or in 
snow. Fabric in accordance with the invention can max- 
imize this characteristic without undue sacrKice of the 
breathability or wind resistance of the garment. 
[0036] While breathable, composite fabric 1 2 is imper- 
vious to moving air. Therefore, whether the wearer is 
exposed to windy conditions or creates a windy condi- 
tion by moving rapidly through still air, the wearer is 
insulated from the effects of wind chill. 
[0037] The resultant composite fabric has good drapa- 
bility. feel and appearance characteristics making it par- 
ticularly suited for garments. It is also durable, 
stretchaWe and comfortable. 

[0038] It will thus be seen that the objects set forth 
above, among those made apparent from the preceding 
description, are efficiently attained and. since certain 
changes may be made in carrying out the above 
method and in the constructions set forth without 
departing from the spirit and scope of the invention, it is 
intended that all matter contained in the above descnp- 
tion and shown in the accompanying drawings shall be 
interpreted as illustrative and not in a limiting sense. 
[0039] It is also to be understood that the following 
claims are intended to cover all of the generic and spe- 
cific features of the invention herein described and all 
statements of the scope of the invention which, as a 
matter of language, might be said to fall therebetween. 



Claims 



A stretchable, drapable. water vapor permeable, 
windproof and water resistant composite fabric for 
use in a garment comprising: 

an outer layer of fabric: 

an inner layer of fabric having a raised inner 
surface and a plain outer surface and formed 
from an essentially hydrophobic material that 
has been rendered sufficiently hydrophilic to 
permit wicking of moisture from the raised inner 
surface of the inner layer to said plain outer sur- 
face thereof: 

bamer means for providing resistance to wind 
and liquid water while providing for water vapor 
transport through absorption-diffusion-desorp- 
tton including a hydrophilic ban-ier layer dis- 
posed on and adhered to at least one of said 
outer surface of said inner layer of fabric or said 
outer layer of fabric: and 

said other of said outer surface of said inner 
layer of fabric or said outer layer of fabric being 
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2. 



6. 



7. 



8. 



disposed on and adhered to said barrier 
means. 

The composite fabric of ciaim 1 . wherein said outer 
fabric layer is hydrophobic. 

The composite fabric of claim 2, wherein said outer 
fabric layer has a raised outer surface and a plain 
inner surface to which said barrier layer is adhered. 

The composite fabric of claim 2, wherein said outer 
fabric is an essentially flat shell material. 

The composite fabric of claim 1 . wherein said outer 
^ric layer is treated to be water repellant. 

The composite fabric of claim 5. wherein said outer 
fabric layer has a raised outer surface and a plain 
Inner surface to which said barrier layer is adhered. 

The composite fabric of claim 5. wherein said outer 
^ric is an essentially flat shell material. 

The composite fabric of claim 1 . wherein said outer 
layer of fabric is essentially formed of plastic. 

The composite fabric of any preceding claim, 
wherein said barrier means includes a second 
hydrophllic ban-ler layer disposed on and adhered 
to said other of said outer surface of said inner layer 
of fabric and said outer layer of fabric, said first- 
mentioned and said second barrier layers being 
adhered to each other. 
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consisting of polyester, acrylic, cotton, nylon, wool, 
rayon or a combination thereof. 

16. The composite fabric of daim 1 . wherein said outer 
layer of fabric and said inner layer of fabric are both 
a stretchable material. 

17. The composite fabric of daim 1 . wherein said outer 
layer of fobric and said inner layer of ^ric are both 
raised surface knit fabrics. 

18. The composite fabric of claim 9, wherein said first- 
mentioned and second barrier layers are adhered 
to each other with the use of additional adhesives. 

19. The composite fabric of daim 1 . wherein said inner 
layer of fabric is essentially formed of polyester. 



25 



30 



10. The composite fabric of any preceding claim, 
wherein said inner layer of fabric is a raised surface 
knit fabric. 



35 



11. The composite fabric of any preceding daim. 
wherein said inner layer of fabric is a circular weft 
knit fabric. 



40 



12. The composite fabric of any preceding claim, 
wherein said barrier layer is essentially non-porous. 

13. The composite fabric of any preceding daim, 
wherein said barrier layer is an essentially non- 
porous hydrophilic polyurethane banier layer. 

14. The composite fabric of any preceding claim, fur- 
ther including a discontinuous adhesive layer inter- 
posed between the other of said inner surfoce of 
said inner layer of fabric and said outer layer of fab- 
ric and said barrier layer. 

15. The composite fabric of any preceding daim. 
wherein at least one of said outer layer of fabric and 
said inner layer of fabric is selected from the group 
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